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EXECUTIVE SUMMARY

Purpose. This Watershed Based Plan for the Mora Riveépper Canadian PlateaWBPMR)helps
to guide land management and restoration efforts in thewer Mora Watershed from 5 miles west of
Rio Mora National Wildlife Refuge to the former USGS gage east of Shoemaker, NM including the
subwatersheds of the lower Sapello River and Wolf CreekBecause of the large size of the entire
Mora Watershed and distinctly different ecological and cultural circumstances, this platyon
addresses the lower portion of the Mora River Watershed.

Guidancein this planrelates to activities that directly affect overadlatershedcondition and more
specifically as they pertain to decreasing stream nutrient concentrations so they meet staredards.
This plands i mpetus is the Federal Clean Water
provides funding through the New Mexico Environment Department. Future 319on-the-ground
improvement grants among other sourceswill then help provide the support to put this plan into

action.

State standards are based on the Total Maximum Daily Load (TMDL) which identifies the Mora River,
as nutrient impaired. It was determined that the Mora River from Highway 434 to the USGS gage
east of Shoemakedoes not support its designated marginal coldwater aquatic life use.In order to
support that designated use, Total Nitrogen should not exce@d8 mg/L and Total Phosphorus

should not exceed0.03 mg/L.

This planning effort examined the current contion of the lower Mora River to identify specific
causes and sources of degradation and recommend efforts that can help restore healthy
conditions.  This plan focuses on management and restoratithat reinstates watershed functions
related toancholing and rebuilding healthy soil ecosystem®ncouradng soil and undergroundwater
infiltration, reestablishing riparian vegetation and buffer stripad purifying water in natural wetlands
since these functionscontribute most significantly to stream nutriemegulation, offer ecosystem
services related to other important watershed values aark most controllable by human activities.

Findings. Nutrient impairmentsin the Mora Riverwere substantiated with data colleed in the
summers of 2014 and 2015. Additinally, overall compromised stream conditions were identified
with NMRAM, geomorphology and benthic macroinvertebrate surveys. GIS assessments and BASINS
modeling identified and confirmed the scope and geographic range of Total Phosphorus and Total
Nitrogen impairments. High nutrient loadsand overall compromised stream conditions were
identified to be caused bystreambank erosion, stream channel incision, rangeland grazing, drought
related impacts, loss of riparian habitat, loss of wetlands, mass wasdimdjagriculture. Almost all
impaired river in the Lower Mora is on private land with the exception of Rio Mora NWRActivities
that contribute to degradation of riparia vegetation and stream channglinclude livestock grazing,
residential development, stam channel modifications, agricultural fieldsoads and railroadsSocial
circumstances that contribute to the current impaired conditions of tHdora River are dack of
understandingabout what constitutes a healthy stream and riparian area, a lackcommunity

support to assist landowners in valuing and maintaining healthy stream conditions mradlequate
financial support in our economically depressed area to implement sound land management
measures.

Watershed Based Plan for theMora River Upper Canadian Plateau Pagex

AC 1



Planned Measures. To remedy degraded condition®f the lower Mora RiverWatershed both
improved land managementand restoration of degraded conditions are needed.This plan offers
guidance, assistance and tools tandownersand land managers to develop watershesknsitive land
management practices amrestoration activities fotheir rangeland, agricultural landresidentialand
riparian areas A comprehensive suite of measurés presented that approaches watershedask
from a holistic perspectiverecognizing the interconnected nature of all watened elements.

Restoration and management measures address root causes of watershed degradation that impact
water quality and land health. All measures strive to reduce bare ground and reinstate abundant and
diverse plant communitiesn upland and riparianareaswith a focus on resilient native plantsThey

rebuild healthy soil ecosystems that enabl e the

regulate nutrient movements bymproving water infiltration andlimiting erosion. They do this by
providing carefully planned livestock managementpupled with specific tools like fencing, water
development, herding andrangelandimprovements Improvements to agricultural activities that
maintain yearround plant cover like natill and cover cropping systeis and use regenerative farming
practices are offered. Improved management beneflisth landowners and watersheds.

Management and restoration measures also address impacts from existing infrastructures by ensuring
adequate buffers between infrastructurand water courses. Roads that affect drainage systems and
soil erosion areplanned forredesign and reconstruabn with watershed processes in mind. Restoring
and supporting natural systems like wetlands and beaver communities that perform water patific

and numerouswatershedecosystenservices with little intervention are offered.

In order to offer the incentives and technical and financial support needed to act on these measures,
conservation, planning and regulatory tools such as ConservatioreBasts, Wetland Mitigation

Banks and financial assistance programs from various government ageaceeseecommended The
development of recommended riparian/stream buffers and best management practices would
provide clear guidance for land use planning eftts. Work with County, State and Federal agencies
to improve on regulatory or norregulatory guidelines tsupport management and restoration
measureare also compémentary efforts. As a high priority, landowners need the tools to understand
and implement effortswith educational opportunities that explain specific techniques that are
practically implemented Direct one-on-one work with landownersis likely tobe most successful.

Future Plans. The Her mi tds Peak Watershetyofghnti ance
proposals, including EPA 316n-the-ground improvementgrants, to put into action the planned
activities described in this documentThis Watershed Based Plan developedsixteen yeay phased
approach to restoring healthy stream conditions amdducing nutrient loadings in the lower Mora
River and its tributaries. It is a plan that conducts the necessary education and outreach,
accomplishes orthe-ground management and restoratiomeasuresmonitors progressnd puts into
place sustainable community support systems that will carry on into the future.

The lower Mora Watershed is fortunate to hava number of other strongentities that will help put
this plan into action either independently or collaboratively. Those key collaborators inclutie Rio
Mora National Wildlife Refuge,Tierra y Montes and MoraWagon Mound Soil and Water
Conservation Districtthe High Plains Grassland Alliance, the Fort Union Ranch and a number of
private landowners; all who share the vision of sound watershed stedghip.
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SECTION 1: INTRODUCTION

After over 180 years ofmodern manusing the land in the lower Mora Watershed is time for
reflection. In thismoment of pausewe mustassess the condition of that resourceflandscapeand
determine a future course ofction that rebuilds ailing landfeaturesimportant to maintaining our
supply of clean and abundant water We must take the opportunityto restore degraded conditions
and refine our relationship with theand, soil, water, plants, animals andith ourseles This
Watershed Based Plan for the Mora Rivetpper Canadian Plateau (WBPMR) is just that pause.

The lower Mora Watershech as been wel | u s e dvassalivitalpiece ofthe 183 0086 s

pioneering and settling ohorthern New Mexico. Located alonghe Santa Fe Trait wasthe home of
Fort Union, the adult entertainmenthub at Loma Pardaand livestock rangesupportingthousands of
cows and sheep that fed expanding populatiorend later stimulatedby the Atchison Topeka and
Santa Fe Railroad

The Santa Fe Trail and a spider web of road ruts have turned to deep arroyms;e productive
rangeland has becomdare ground from overgraing and a water drainage system including the
Mora Riveris far from theverdant green, wetland zone thapioneers fourd. As we move into a hew
era, inding a new balance that enables the restoration of degraded conditsaand future sustainable
use of the land in the lower Mora Watershedand throughout New Mexico,is the aim of this plan.

Our watersheds offer the fundamantal resourcestiat have sustaired usthrough history and hopefully
into the future d water, food and space.Our attentiveness taestoring and maintaininghe health of
thosewatershed mustbe revivedif communities are toremain viable and prosperoumto an
uncertainfuture. We mustcontinue to improve land management practices and restore degraded
areas in order for le land in our watershedgo function for the benefit of people and all other living
organismghat are part of our land community

Producing cold, clean and abundant water is perhaps the most significant ecological service offered
by the land in our watersheds.Restoring and then maintaining the lari ability to perform its
watershed functions without cumbersome, expensive and oft@meffective (in the long run)
infrastructure is the goal othis plan If our watersheds are healthythey can collect, store, filter and
transport water throughout the landscapeupporing local and distantinhabitants If they are not
healthy, they cannot perform those functionsaind problemsthat can be avoided,such asexcessive
flooding, desertificationand polluted water arise

With a holistic approach, this WBPMR strives to paint a picture of the lower Mora Watershed
landscape, assess its ability perform watershed functions needed to sustalife, identify issues that
require attentionand drive its restoration and improved management in a direction that allows us to
keep profitably using that landscape into the future. This plan attempts tifeo the tools and insight
to refine our relationship with the land, providing tangible othe-ground work that is needed and
identifying the resources to do that work.
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Impetus and Development

The specific impetus for developing thi§Vatershed Based Plafor the Mora Riverd Upper Canadian
Plateatf WBPMR) is the provision of high quality water needed to suppdndth human and non
human communities bothlocally and downstream. Beyond this specific driving force, this plan
recognizes the fareaching beneits of holistic and comprehensive watershed restoration and
management so strives to improve and support the entire lower Mora Watershed system.

Currently, water quality in the lower Mora River does not meet state standards; it contains higher
nutrients, Nitrogen and Phosphorus, than it should to support its natural ecosystems and our human
uses. This water quality impairmentas been evident since2004 and is still in effect as of 2016This
impairmentis due to the manner in which the landscape has bearsed and degraded over time.

And water quality issues are usually indicative of unhealthy conditions across the watershed. This
plan hopes to reverse that.

With support and guidance of the Clean Water Act, this WBPMR strives to present a vision and a
practical implementation plan for restoring and maintaining healih the lower Mora Watershed that
will improve and sustain its ability to produce high quality water that we all require. This vision and
plan also strive to be holistic knowing that all compents of a watershed are interconnecte@nd in
order for one component, namely water, to be sustainable in the long run, all other elements must
be healthy and operating synergistically.

This Watershed Based Plan is specifically funded by the Nonpoint 8B@uGrant supported by Section
319 of the Federal Clean Water Act (referred to as 319). Funds are provided by EPA and
administered locally through the New Mexico Environment Department, Surface Water Quality
Bureau. This plan is guided by the Nine Keydshents(US Environmental Protection Agency, 2008)
of a sound watershed planseeAppendix A. Nine Key Elements of a Watershed Based Plan

The Clean Water Act (CWA) establishes thedda structure for regulating discharges of pollutants into
the waters of the United States and regulating quality standards for surface waters.préeursor to

the CWA was enacted in 1948 and was called the Federal Water Pollution Conthatk; the Act was
significantly reorganized and expanded in 1972. "Clean Water Act" became the Act's common name
with amendments in 1972. CWA is administered by the US Environmental Protection Agency and
coordinatedin New Mexico by the NM Environment Department (NMED). Utker the CWA, EPA has
implemented pollution control programs such as setting wastewater standards for indu¥tster

guality standards for all contaminants in surface waten® also set by EPA
(http://www?2.epa.gov/lawsregulations/summarcleanwater-act). CWA supported funding is then
made available to states for various looahter quality supportedendeavors.

Since this plan guides théechnical andregulatoryprocesses relatetb water quality standardsthere
are many sections that contain technical information that may not be useful or understandable by
people not intimately involved in that bureaucracy. The Management and Restoration Measures
section (seeManagement andRestorationMeasures to Support Load Reductiopsffersthe essential
guidance to landownerdor improving land and watershed health so provides the crux of this plan
from a landowner perspective.For lay people, the Executive Summaand the Management and
Restoration Measures sections may contain adequate information to understand the water quality
related aspects of this plan.
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Waterquality related terminology used in this plan conforms to that used by EPA and NMED and key

Water Quality Impairmentc Determined when a water body does not support the designated uses due to o
or multiple pollutants from point or nonpoint sourceBesignated uses for a particular body of water are uses
specified in state or tribal water quality standards regulationetlier or not they are being attaineé&xamples
of designated uses includearginal coldwater aquatic liférrigation, recreation,or livestock watering

Cause®f Impairment¢ Pollutants or stressors that prevent a water body from supporting the destgnases.
For example, temperature, dissolved oxygen, nutrients, or e.coli.

Sourceof Impairmentc Activities that may contribute pollutants or stressors to a waterbody. For example,
rangeland grazing, septic systems, loss of riparian habitat, or radd# runoff.

TMDL¢Total Maximum Daily Logd@MDL)s a regulatory document which describes the value of the maximu
amount of a pollutant that a water body can receive while still meeting water quality standards.

The geographic area addressed by this WBP is the lower Mora River Watershed within the EPA Level
IV Ecoegion of the Upper Canadian Plateau, covering the Mora River and its tributaries from
approximately5 miles west of Rio Mora National Wildlife Refuge and east to the former USGS gage
east of Shoemaker (sellap 1). This area of the Mora Watershed is a swatershed of the Mora
Watershed (H/drologic Unit Code (HJC) 11080004) and is located in northeastern New Mexico.

The project area watersheds encompass approximately 477 amd include an approximately 36.6

mile long impaired section of the lower Mora River, along with approximately 130.1 miles of

perennial and intermittent tributaries.

This Watershed Based Plan (WBP) was developed with a strong scientific foundation resulting from
numerous onthe-ground investigations and augmented with remote sensing technology using GIS
(Geographic Information SystemsNext, that objective understanding was combined with cultural
and social information to produce a plan that is well rooted in the realities of the communities and
available resources of this large area.

This document presents background informaticemd results of our scientific and social investigations
and then combines that information to identify issues and measures to address those issues in order
to restore andmaintain health in the lower Mora Watershed. This WBPMR takes a holistic
watershed perspective ensuring that all parts of the watershed are supported, natural and human.
However, there is afocus on water quality because this plan is driven by the Cledrater Act and its
funding sources.

This document is meant to guide improved watershed management and restoration; it is not
designed to serve as a scientific treatise. Significant work and past experience has gone into
developing this document. Howevernot all citations are included in the text since it was felt that
they would be cumbersome and would detract from the application of this plan. The references
section and the Literature Review document provide the principal sources of information fortlfier
investigation.

This WBP was developed by the Hermitds Peak Wat
501(0)(3) nonprofit organization that strives to improve the health of local watersheds including the
Gallinas, Tecolote, Sapello and lower Mora.irge 2011, HPWA has completed a Watershed Based
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Plan for the Upper Gallinas Watershed, the first phase of its implementation and is beginning the

second phase, all with CWA 319 funding. Also in the Gallinas Watershed, HPWA is currec#rying
outamajorr i ver and fl oodplain restoration project f
Program. This WBPMR will begin work in the lower Mora River Watershed and its tributaries

including the Sapello River. Beyondatershed planning and orthe-ground watershed ratoration

work, HPWA offers various education programs to landowners, land managers and the general
community to improve ourcollective understanding of watershed health and approaches rstore

it. Seewww.hermitspeakwatersheds.orfpr copies of this plan, past plans, reports and educatain
materials.

Watershed Definition , Function s, Characteristics and Processes

A watershed is a region of land that draingto a particular body of water such as a riveor a lake.
Rain or snow that falls anywhere in that watershed eventually flows to that water bodlyatersheds
are definedhierarchicallywith large watersheds (e.g. the Canadian River Watershed) broken down
into smaller subwatersheds (e.g. Mora RiveGapello River) as tributésto the larger ones.

Water within a watershedmay travel overland as surface watén riversor ephemeral drainagespr
flow underground as groundwateeither in soils or deeper in the aquifer A watershed includesll
the naural and manmade elements that occur within its boundaryocks, soil,topography, water,
plants, animals, humanand their developments

According to John Wesley Powell a watershed is:

ot hat area of [ and, a bounde dinghthyngsrare inexigcaldy s y s
linked by their common water course and where, as humans settled, simple logic demanded
that they become part of a community.”

Watersheds naturally function as water conduits, storage reservoirs aater treatment plants. Thg
receiveprecipitation then carry that water into surface and underground storage areas whereait

be stored for weeks, months, ocenturies While passing over surface areas, drainages and wetlands
or in underground areas, watershextapture and filter debris, sediments and pollutants so the
resultant water is clean enough to use and is deliveredpeople in a relatively consistenianner.
Through surface obstaclg®.g.plants,rocks, logs, meandering rivers, wetlandshd underground
storage areaswatersheds regulate the rate and quantity of watiow that moves through the system
and is delivered to downstream areas.

Watershed function to:

capture, store, filter and transport water;

regulate water flow under and on the surface over space anmg;

mitigate natural disturbances such as floods, drought and fire;

rebound after natural disturbances and human uses;

produce and support topographic features, soil structures, vegetation and wildlife that aid in
watershed functions;

i produce natural resarces (water, timber, forage, space) of value to humans.

E e
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These watershed functions, also known as ecological services, rely on intact and divesslogical
structures and processés function optimally and sustainably Important watershed characteristg
(structures)r configurations are:

i sail structure and composition that enables water to infiltrate;

i1 appropriately shaped drainages (i.e. hydrogeomorphology that is appropriate for the size and
type of drainage);

i obstacles that slovand capturewater flow and encourage infiltration (e.g. vegetation, rocks,
logs, topography);

1 the ability of drainages tooverflow onto their floodplains(referred to as floodplain
connectvity);

1 intact and abundant wetlands;

i intactand diverseupland, floodplain and riparian vegetative cover.

Numerous ecological processes occur and must occur within watersheds in order to maintain their
functionality and characteristics The rate and distribution of these processes occur in balance when
watersheds are functioning at thelbest. These processes are:

natural disturbances like fire, flood, drought, wind

erosion and redistribution of inorganic materials (soil and rock);

dynamic adjustments of drainage channels througlggradation and degradatign

plant community dynamicsin response todisturbances andsubsequeniplant community
succession;

1 dynamic animal communities that adjust to changes in the landscape and plant communities
through birth, death and movement.

= =4 -4 A

The above ecological functions;haracteristicand processes areomplex and dynamic and would
require volumes to fully covemithout even mentionng the complexity of humanrelated functions,
structures and processes. However, attempting to acknowledge and to some degree accommodate
the diversity and dynamics of watsheds must be a part of a WBP thats a good likelihood of being
effective at restoring and maintaining #se complex systems.

Goals and Objectives

The purpose of this WBPMRS to lay a common foundation for approaching restoration and
improved managemenbf the lower Mora Watershedrom a water quality and overall watershed
health perspective in order taguide funding andon-the-ground activities. It hopes to support all
entities that work on the land and offer a watersheldealth perspective to tkeir work. This planwill
also drive implementation of management and restoration measures that can be funded with Clean
Water Actrelated grantsas well asother programs.

The specific goal of thiplan is to reduce nutrient loads andmprove water quality in the lower Mora
River and its tributaries. Taccomplishthis, we have developeda Watershed Based Plan for the
Mora Riverd Upper Canadian Plateawhich assesses the conditions that have lead t@tburrent
impairment and to clearlyidentify actionsneededto restore thefunctionality of nutrient impaired
reaches resulting in measurable improvements in water quality amchancedwatershed health.
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The primary emphasis of this Watershed Based Plan is to identify projects that will lessen the nutrient
impairment asfirstidentified by the 2004-2006 8303(d)/8305(b) list (NMED SWQB, 2004)and by

the Total Maximum Daily Load TMDL) for the Mora River (USGS gage east of Shoemaker to Hwy

434) (NMED SWQB., 2007) Beyond that focus, watershedctionsto restore and maintain the

broad scope of watershed functionare addressed. In accordance withthe PA6s Heal t hy We
Initiative, this project acknowledges that waters and aquatic ecosystems are intercotetein the

landscape.ln assessing conditions and establishing remediation plahgs project took a

comprehensive look at the watershed to the extent possible. It also emphasized landowner and
community education on the importance of healthy streams araVerall watershed health.

While water quality is the focus of this planning effort it has been approached with a holistic
perspective &nowing that ¢é

0/t /s increasingly recognized that ecosystem health is integral to human health and unless
healthy rives (and their watersheds) are maintained through ecologically sustainable
practices, societal, cultural, and economic values are threatened and potentially
compromisedo (Brierley, 2005)

This WBPMR igounded in the nine eements of watershed based plardrawing fromthe EPA
Handbook for Developing Watershed Plans to Restore and Protect Our Waters, 2005, and the EPA
Healthy Watersheds Initiative National Framework and Action Plan, 201dr guidance and protocol.
We believethe nine planning elements substantialiyjnprove the quality of the plan and its likelihood
of implementation success in the future.

Planning Approach and a Guide to this Document

This WBP is based on a scientific watershed condition assessment, infodisalussions with residents
and stakeholders, consultations with watershed restoration specialists and a review of literature. This
base of information is then used to document and substantiate causes and sources of the water
guality impairment. Goals areset for nutrient load reductions in order to meet the recommended

Total Maximum Daily Load (TMDL) as set by NMED. Management and Restoration Measures that
should be implemented to remediate the water quality impairment and accomplish the TMDL are
presened to guide future onthe-ground work. An overall strategy for prioritizing this work, seeking
funding and partners for its support and monitoring its outcomes is then presented.

Because of the large size of this project area (477 sg. miles) it was nergde choose focus areas.

Due to the projectds two year time frame, the |
of access to some property, it was decided to focus field data collection on the main stem of the

Mora River with only limited atention to Sapello River and other tributaries. The reason for this

focus area ighat the main stem of the Mora is the only nutrient impaired reach within this large

project area As aconsequence there are notable gaps in the treatment of certain gequria areas

of the lower Mora Watershed; those gaps, and recommendations for filling them are:

1  Sapello Rived A sediment (rather than nutrient) impairment, distinct social characteristics
and considerable observed river degradation necessitate closer itigason and unique
planning for this area. We recommend separating the entire Sapello Watershed, which
would include the headwaters of the Sapello River, into a separate Watershed Based
Planning area.
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1 Wolf Cr. and Dog Cr.- Both of these streams are farmittent and sampling flow and
nutrients proved to be difficult as flow was irregular. Future monitoring on these streams
should be attempted dependent on flow conditions.

1 East of Shoemakéy While the impaired section of the Mora River ends 5 miles easit
Shoemaker, the project area for the WBP extends to the HUC boundary approximately 12
miles downstream from the impaired Assessment Unit (AU). No roads or developments exist
in this area of the lower Mora River which prevented access. As the impairedt®n of the
stream has no road access for assessment and future treatment and degraded conditions are
expected to be minimal, no future action is required.

The organization of this planning document follows the planning process that occurred over the
course of this two year project. Each Section of this WBP presents the results of a planning step as
described below.

SECTION 1. INTRODUCTION Presents the purpose, impetus and funding source for this project,
an explanation of watershed functions, chartaristics and processes, goals, and objectives and
describes a vision for the lower Mora Watershed.

SECTION 2. WATERSHED DESCRIPTION collection of background information that is readily
available to describe a variety of environmental and social chaexestics of the watershed including

its: geography (location, watershed hierarchy, drainage system and hydrology), ecology (geology and
soils, wetlands, plant communities, wildlife communities) and human culture (history, demographics,
landownership, landuse).

SECTION 3. WATERSHED ASSESSMEMHN assessment of the current environmental and social
conditions of the watershed required to determine remediation needs and approaches.

Environmental Assessmenf\n assessment of current ethe-ground condition consisted of:

1. Nutrient Assessment Level 1 and 2 including collecting river samples for nitrogen and
phosphorus analysis, collecting periphyton for chlorophylanalysis and collecting sonde
data (pH, turbidity, dissolved oxygen, specific conductivity artdmperature).

Riparian and instream condition using the NM Rapid Assessment Metl{ddMIRAM), (version
2.0) for Montane Rivers.

Geomorphologyusing a Rosgen Level Il assessment.

Macroinvertebratesurvey as an additional water quality indicator.

River VisualAssessment.

Watershed modelingd bare ground, hydrologic, sediment and nutrient.

n

o gk w

Social Conditions AssessmenhAn assessment of social conditions was also accomplished.
Landowners and stakeholders in the lower Mora Watershed were identified and intervesito

better understand the social climate and landowner/land manager culture, perspectives, goals and
constraints. This understanding was used to establish realistic approaches to changing land
management and doing restoration work with a good likelihooof local support. Informal
discussions were held with willing landowners and stakeholders, written gquestionnaires were
circulated and public meetings were held to solicit further input. Draft copies of the Watershed
Based Plan were circulated to interésd landowners and stakeholders for their comments and input.
Beyond this social condition assessment, 19 (sk&ble 17) education and outreach events occurred
to share information and become better acquainted witlocal residents.

Watershed Based Plan for theMora River Upper Canadian Plateau Page7




SECTION 4. PLANNING ELEMEN®BS he crux and organization of the plan is largely set by an EPA
developed guide for Watershed Based Plans as described in the Nine Key ElementsAfseendix A.
Nine Key Elements of a Watershed Based PlaThey include the following subsections:

Causes andurces ofNutrient Impairmentd The type of impairment (Causes) and the general
reasons for that impairment (Sources) are described and substantiated by dataatedd during this
planning project. The Causes and Sources were further explained by information provided in the
TMDL as well as information acquired from stakeholder interviews, field monitoring assessments and
GIS and modeling assessments.

Nutrient Load Reductionsd Total Nitrogen and Total Phosphorus loading rates for the Mora River

were calculated using the EPA modeling program BASINS (Better Assessment Science Integrating
Point and Nonpoint Sources). After pollutant loading rates were establishedd reductions for
Management and Restoration Measures (MRMs) were calculated using STEPL (Spreadsheet Tool for
Estimating Pollutant Loads). Load reductions were calculated based on the land use, acreage and the
efficiency of the MRM. Efficiencies of MRBlwere based on STEPL, BASINS and a literature review.

Management and Restoration Measures to Support Load Reductidfssing a review of current
literature, consultation with watershed restoration specialists and experienced stakeholders, field data
collection, interviews with landowners and past experience in other watersheds, management and
restoration measures for reducing the nutrient impairment and improving overall watershed functions
were assembled. Those measures address both recommended changé&sid management and

needed restoration activities. They address the identified causes and sources of impairment and are
related to nutrient load reduction goals set in the plan.

Financial and Technical Assistance Needédased on Management and Resttion Measures

needed to meet load reductions that were identified in the previous section, a budget was developed
to estimate the amount of funding needed to implement this WBP. The types of technical support
needed to carry out MRMs and how that techoal support might be provided is then detailed

Education and Outreac® A strategy for education and outreach needed to promote and inform
landowners about watershed management and restoration techniques, opportunities and resources is
presented.

Implementation Strategy and Scheduf A strategy for prioritizing and funding the implementation of
management and restoration measures is proposed to offer an approach to accomplishinthen
ground work. A description of partners that could be involved in thisiplementation is presented.

Measurable Milestones of Implementatiofy Quantitative and qualitative measurable milestones that
will be used to gauge progress on implementing planned activities are presented.

Criteria for Evaluating Load Reduction Achiemeentsd A set of criteria to determine whether load
reduction goals are being met over time and progress is achieved toward meeting water quality
standards.

Monitoring Programd A longterm strategy for monitoring progress toward meeting the nutrient load
reductions after onthe-ground projects are accomplished was developed to evaluate the
effectiveness of implementation efforts and modify future implementation approaches.
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A Vision for the Lower Mora Watershed

Our vision for the lower Mora River Watershed that the land (rocks, soil, water) and its inhabitants
(plants, animals, people) are healttgnd capable of producing and sustaining the ecological services
that the watershedcan provide within its natural capacity This vision is based on a desire support
all living organisms and the notiving components ina balanced and mutualy beneficialmanner. It

is also based on employing natural systems and well managed land isgsovide ecosystem
services andchatural resourcesvithout a reliance onexpensive and difficult to maintairman-made
infrastructure.

More specifically our visionis for an intact and fully functional lower Mora River Watershethat has
the following characteristics

1

Upland soils harborvibrant ecosystems, support productive st growth and are free of
excessive erosiomllowing them to sequester carbon, infiltrate, stond filter water, prevent
local desertification and fuel upland plant and animal ecosystems.

Natural areas iruplands arecovered with abundant diverse andproductive vegetation
enabling water infiltration, storageand purification and anchoiing soils to prevent erosion
while fueling both abiotic and biotic ecosystem processes

Human useareas inuplands are managed to maintainabundant year roundplant cover
enablingwater infiltration, storageand purification, anchoring soils to prevent erosion
maintaining soil healthand supporing human and animalresidents of the watershed.

Riparian areasind floodplainsare dominated by abundant and diverse nativeegetation
providing rivers and streamsvith shade,filtering sediments and nutrients, ancholing soils to
prevent erosion offeringrich fish and wildlife habitat and travel corridors and providg a
beautiful, moist area for humans to enjoy.

Wetlands ocur in all locations where they can be hydrologically sustained and complement
human land usesproviding the services of water storage, water purificatipdisturbance
mitigation, fish and wildlife habitat and beautifuareas in our arid environment.

Rives and streams are well connected to their floodplaiemnabling them to accommodate
floods, buffer downstream areas from flood damages and store and slowly release flood
waters to maintain flows during dry periods.

Instream characteristics mimic naturabaditions so that drainages can slow water flow,
maintain or enhance water qualitypalance aggradation and degradation processes, prevent
erosion, help spread water to floodplains and provide fish and wildlife habitat.

Fish andwildlife, especially keysine species, occur in viable, sethaintaining populationsas
part of sustaining alecosystem processes and offering enjoyment and sustenance to human
inhabitants.
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1 Humanslive comfortably and in a balanced mannein the lower Mora Watershedusing and
stewarding the natural resourcegwater, soil, rock, plants and wildlifgfor their mutual
benefit.
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SECTION 2: WATERSHED DESCRIPTION

To provide a picture of the lower Mora Watershed and its physical and social context, a description
of the geography, ecologand cultural historyfollows.

Geography

Location

The Mora Watershed Upper Canadian Plateau project area is located within the Mora Watershed

in northeastern New Mexico. The project area is withirboth Mora (60.5%) and SaMiguel (39.5%)
Counties. The project area is bounded by the Turkey Mountains and Black Mesa to the north, the

creston to the west, the Great Plains to the south ardnyon landsto the east. The villages of Sapello

and Golondrinas are located near the southwest and wéxiundaries respectively. The village of

Watrous onl-25 is approximately in the center of the project ared he elevation descends from

850086 on Black Mesa and90bé& durklkey Mashémamnndowmo
watershed.The project area begins appximately 50 miles downstream of the Mora River

headwaters.

The watershed is mostly comprised of plains and rangeland with sopiBon-juniper forest,canyon
landsand agricultural valleys. Mostly intermittent streams and some perennial streaoree from
mountain sourcego the north and west Some flatter areas with small depressional wetlands or
intermittent playasare scattered throughout the rangelands

Sub-watersheds

The project area is approximately 477 square mil€305,280 acres)It includes twehe 12-digit
hydrologic unit codes: 110800040205, 110800040206, 110800040207, 110800040208,
110800040309, 110800040401, 110800040402, 110800040403, 110800040501, 110800040502,
110800040503 and 110800040505.

Table 1- Hydrologic Unit Codes in theMora Watershed Poject Area
HUC Name HUC 12 HUC Size (i = Length of Impaired  Length of

Mora River (mi) Tributaries (mi)

Arroyo de La Jara 110800040205 42.13 16.57
Sanguijuela Arroy&apello Rivel 110800040206 49.151 24.95
Lewis Ranch 1108M040207 48.30

Phoenix Lak&apello River 110800040208 23.19 11.22
Sapello RiveMora River 110800040309 53.43 19.35

Headwaters Wolf Creek 110800040401 46.71 10.06
Arroyo Needam 110800040402 19.01 18.02
Outlet Wolf Creek 110800040403 55.40 22.95
Tiptun CreelMora River 110800040501 49.24 6.45 16.34
Dog Creek 110800040502 17.62 9.99
Cherry Valley Lake 110800040503 17.57

Arroyo Tierra BlaneMora River | 110800040505 55.27 10.8

Total 110080004 477.02 36.6 130.1
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Drainage System and Hydrology

The MoraWatershedis a subbasin in the Canadian Watershedlhe Mora River starts in the Rincon
Mountains north of Chacon (at about 10,000 ft.) and enters the Canadian River near thectiunty
border of Mora, Harding and SarMiguel Counties, a distance of 116 milesThe main tributaries
feeding thelower Mora Riverin the Upper Canadian Plateaare the Sapebh River(perennial) Wolf
Creek Tipton Creekand Dog Creek (all intermittent) The project area includes 36.6 miles of the
main stem of the Mora Riverwhich is listed aqwutrient impaired, as well 130.1 miles otributaries.

The USGS gaging station dhe Mora River at Golondrinas has been recording flow since 1915, with
a period of no data recorded in the 1920s. The average flow over the past 91years is 31.73 cfs. The
minimum average flow, recorded in 2003, was 2.31 cfs. The maximum average flow, retzm in
1941was 144.4 cfs. The average pedlow over the 91 year period is 1147 cfs. The lowest peakflow
ever recordedwas 15 cfs in 2003. The highest peak flow on record was 14,000 cfs in 1982S.
Geological Survey, 2016)
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Ecology

The lower Mora Watershed is in th&reat Plains:South Central SemArid Prairies: Sauthwestern
Tablelands:Upper Canadian Plateau EcoregiofEPA Ecoregiohevek HV respectively as described
by the EPA(U.S. EPA, 2016) The area isalsocommonly referred to as being in th&outhern
Shorgrass Prairie Ecosyste(ithe Nature Conservancy, 2004)

The Southwestern Tablelands flank the High PlaiBsoregionwith red-hued canyons, mesas,
badlands and dissected river breaks. Unlike most adjacent Great Plains
http://www.eoearth.org/article/Ecolocgcologicalregions, little of the Southwestern Tablelands is in
cropland. Much of this region is in sutlhumid grasslandand semiarid rangeland. The eastern
boundary represents a transition from the me extensive cropland within the High Plains to the
generally more rugged and less arable land within the Southwestern Tableldfmsegion (U.S. EPA,
2016)).

The Upper Canadian Platealtecoregion IV(Ecoregion 26ldominates te project area with small

areas ofpifion-juniper woodlands, Canadian Canyons, grassland parks, and foothill shrublands,
ecoregions (see Map 4). |s heterogeneous relative to relief, geologic substratewl vegetation
patterns. Parts of the region arafluenced by proximity tomountainous regions, and there are other
east to west differences within the region. The ecoregion contains mesic soils, higher elevations and
areas of greater relief compared to the thermic soils and lower elevations to the sqHttoregion

26n). Much of the topography is flat to rolling plains dissected by canyons and caprock escarpments.
In addition to the relatively level plains, the ecoregion is topographically diverse and includes isolated
volcanic formations(The Nature Conservancy, 2004)
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Climate

The climate in thelower Mora Watershed and the Watrous area ontinental and isdefined by both
the Rocky Mountains to the west and the plains to the ea$trecipitation over the entire area often
varies from extremely dry to wet in relatively short periods, with few years near the long term
average. Similarly, rapid changes in temperature occur seastyna well as daily. This variability is
partially responsible for the diversity of habitats and wildlife resources found in the area, and
adaptability of many of the native plants and animals.

Winter precipitation and winter snowmelt provides the basediv for the Mora River. In most years,
the streams originating in the mountains have a spring snownitven pulse of flow.Summer rains
are typically brief and intense and usually occur between July and Septem@gproximately two
thirds of the precipitation is received during the late summer monsoons. Streams are often flooded
by locally heavy summer thunderstormsintense summer raindave historically and continue to
cause significant arroyo formation andowncutting of drainages in areas with degiad vegetation.

Mean annual precipitation ranges from 147 inches(U.S. EPA, 2016)According to the Western
Regional Climate Center, the\aerageannual precipitation forValmora(the nearestCOOP station) is
16.5 inches (1893--2014), and average annual snowfall is 23.6 inché#/estern Regional Climate
Center, 2015) The averageannual accumulated precipitation at Tolby PealN\®TEL station (elev.
10,180 ft approximately50 miles north of the projectareg is 26.8 incheswhich isthe nearest
SNOTEL station in the Canadian WatershéNRCS, 2015)

YALMORA, MEW MEXICO (299330)
Period of Record : B7/17/1893 to 12/31/20814
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Figure3- Average Mnthly Precipitation at Valmora(Western Regional Climate Center, 2015)

Average maximum temperature foras Vegasluring June, July and August is approximate3g k-

(2 8 ©), and average temperature for June, July and August at Tolby Peak iB:8BL.8€). The
Temperature/ Moisture Regiméor the Upper Canadian Plateais described asMesic/Aridic Ustic,
Ustic Aridic (U.S. EPA, 2016) Mean minimum/maximum temperatures in Januagre 14 F/48.6 k(-
10 €/9.2 ©) and in July they arés2.8 F/85.1 F(11.5 &/29.5 €). The mean annual Frost Free days
range from 140160 (U.S. EPA, 2016)
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Geology and Soils

The lower Mora Watershedlies on the high plains east of the Sangre de Cristo Mountains. This is the
southern end of the Rocky Mountain chain, a discontinuous series of ranges. The entire Rocky
Mountain chain extends from central New Mexico to northern Canada. About 140 million years

ago, during the Cretaceous, eastern New Mexico was flooded by a stalsea(Chronic, 1987)

(Smith, 2000) This ®a left thick deposits of shaland sandstongChronic, 1987) About 80 million
years ago, the Laramide Orogeny began falifting Pre Cambrian rocks upward to start the New
Mexican part of the Rocky Mountain chain; the upward faulting continued into the Cenozoic Era
(Smith, 2000) Along the east edge of the faulting, sedimentary layers bent upd/éo form the
presentday hogbackqChronic, 1987)

Erosion from the mountains was heaviest during the Pleistocene Epoch of the Cenozoic Era because
of continued uplift combined with Ice-Age precipitation(Chronic, 1987) Dakota sandstone and

Pierre shale still lie on the basin east of the mountains today. The dark gray Pierre shale was
deposited as mud on the floor of the shallow sg&mith, 2000) The Dakota sandstoe, however, is

a beach and shore deposit, and like beach sand it is porous and permegl3mith, 2000) Thus, the
soilcovered sandstone serves as an aquifer throughout the east side of the r8aieyCristo

Mountains (Smith, 2000) Various layers of soil cover this sedimentary base, with topsoil averaging
about four inches thick(Zeedyk B. aW., 2009). The Upper Canadian Plateau is underlain mostly by
Cretaceous sandene and shale, with some Tertiary and Quaternary volcanic rocks. It includes parts
of the RatorrClayton and Ocate volcanic fields.

Soils are diverse, but NRCSbil data shows that dominant soil types include: PC (PaBarnero
Bernal association)CD (Cdmor loam), CF (CrewTricon association)PM (PenroseMion-Litle
associatiof) SB (SombordoreRock outcropTuloso canplex) and BC (BernaRock outrop-Carnero
complex) (NRCS USDA, 2003)Dominant ecological site types include Laay Upland
(RO70AYO001N), Shallow Upland (RO70AY003N) and Shallow Sandy Savanna (RO70C7122N).
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Table2- Soils in the WBPMR Project Area HBpominance

MUSYM Soil | Percent |
PC PartriCarnereBernal association, undulating 18.64%
CD Colnor loam, undulating 6.37%
CF CrewsTricon association, undulating 5.22%
SB SombordoreRock outcropTuloso complex, very steep 5.01%
PM PenroseMion-Litle association, moderately sloping 4.77%
BC BernalRock outcropCarnero complex, moderately sloping 4.67%
PD Partri-Tricon association, undulating 4.22%
AB ApacheRock outcrop complex, moderately sloping 4.04%
CA CapulinCharetteAyon association, gently sloping 3.68%
PB Partri loam, gently sloping 3.40%
AA ApacheAyon complex, gently sloping 3.08%
CT CrewsTricon association, undulating 2.63%
SW Swastika silt loam, gently sloping 2.54%
La La Brier silty clay loam, 0 to 3 percent slopes 2.41%
SA SombordoreRock outcropluloso complex, moderately sloping 2.37%
ME Mion-Litle-Rock outcrop associatio very steep 2.33%
Va Vermejo clay, 0 to 5 percent slopes MLRA 70A 2.22%
CH Colmor silt loam, undulating 2.09%
Mc Manzano loam, 1 to 3 percent slopes 1.60%
TT TorreonThunderbird association, gently sloping 1.51%
BR BernatlRock outcrop associationegtly sloping 1.49%
RO Rock outcrogBernal complex, moderately steep 1.40%
TR TuloseRock outcrogSombordoro association, steep 1.16%
Ve Vermejo clay, 0 to 5 percent slopes MLRA 70A 1.11%
RH Rock outcrogHaploborolls complex, very steep 1.02%
MG Mion-Penrose varianRock outcrop association, very steep 0.97%
AC ApacheRock outcropAyon complex, moderately steep 0.93%
HA HaplustollsRock outcrop complex, extremely steep 0.89%
KA KardeVermejo association, gently sloping 0.82%
W Water 0.71%
CcC Chardte-Capulin association, gently undulating 0.70%
LM Litle-Mion association, moderately sloping 0.57%
DR DargotRocieVamer association, hilly 0.56%
Pa Partri loam, 1 to 3 percent slopes 0.54%
RG RocieDargoltStout association, hilly 0.51%
us Ustifluvents, frequently flooded 0.48%
Md Manzano clay loam, 1 to 3 percent slopes 0.44%
MC Manzano loam, gently sloping 0.40%
VA VamerRock outcrogeutroboralfs complex, hilly 0.39%
DV DargotRocieVamer association, very steep 0.38%
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EV EutroboralfsRock outocop-Vamer complex, extremely steep 0.30%
TS TuloseSombordoreRock outcrop complex, moderately sloping 0.29%
SX Swastika silty clay loam, O to 3 percent slopes 0.21%
UF Ustifluvents, frequently flooded 0.20%
KR KrakorRock outcrop complex, hilly 0.19%
MF Mion-Penrose varianRock outcrop complex, very steep 0.16%
TA Tinaja gravelly loam, moderately steep 0.09%
PT PidineenTricon complex undulating 0.06%
TG Tinaja gravelly loam, hilly 0.05%
RB RatonBarela association, hilly 0.05%
Mb Manzano fine andy loam, 1 to 3 percent slopes 0.03%
SR StoutRocieDargol association, very steep 0.02%
RE RatonRock outcrop complex, very steep 0.02%
VK VermejeKarde association, gently sloping 0.02%
MA MaesEtoe complex, hilly 0.01%

Soils in the Upper Canadin Plateau are typically very erosive and are prone to arroyo formation
when vegetative cover is degradedThe soil types in the watershed with the highest erosion rates are
Colmor loam which is highly erodible (K factdd.55) and CrewsTricorn, CapulinCharette-Ayon and
Swastika silt loamall of which are moderately erodible (K factad.43) (NRCS USDA, 2003)
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Wetlands

In this arid region rivers, streams and othewetlands play a vital role in maintaining diverse plant and
animal communities.

According to the National Wetlands Inventory there are almost 7,000 acres of wetlands in the lower
Mora Watershed(U.S. Fish and Wildlife Service, 2010The vast majority of thesavetlands are
classified as Palustrin@ssociated with no flowing water, often located on floodplainthis includes
marshes and playgor Lacustrine (associated with a lake or other fresh wate) small percent of

the existing wetlands in the lower Mora Watershed are classified as Riverine (associated with flowing
water).

Table 3- Dominant Wetland Types in theLower Mora Watershed
ID | Description  Acres |

PEM1Ci | Palustrine Erargent Persistent Seasonally Flooded Alkaline 1610.73
PEM1Ji | Palustrine Emergent Persistent Intermittently Flooded Alkaline 1154.65
L1UBHh | Lacustrine Limnetic Wonsolidated Bottom Permanently Flooded 737.42
Diked/Impounded
PEM1C | Palustrine Emergent Psistent Seasonally Flooded 594.55
L1UBH Lacustrine Limnetic Wonsolidated Bottom Permanently Flooded 504.23
PFO1A | Palustrine Forested Broddeaved Deciduous Temporary Flooded 372.64
PEM1B | Palustrine Emergent Persistent Saturated 271.25
PSS1C | Palustrire Scrub Shrub Broddeaved Deciduous Seasonally Flooded 271.16
PEM1Bd | Palustrine Emergent Persistent Saturated Partially Drained/Ditched 160.41
PEM1Ch | Palustrine Emergent Persistent Seasonally Flooded Dike/Impounded 128.89
PUBFh Palustrine UnconsolidateBottom Semipermanently Flooded Diked/Impounde¢  95.51
L2UBG | Lacustrine Littoral Unconsolidated Bottom Intermittently Exposed 93.72
L2UBGh | Lacustrine Littoral Unconsolidated Bottom Intermittently Exposed 89.65
Diked/Impounded
PFO1Ab | Palustrine ForesteBroadLeaved Deciduous Temporary Flooded Beaver 79.81
L2UBF Lacustrine Littoral Unconsolidated Bottom Semipermanently Flooded 79.22
PSS1Cb | Palustrine Scrub Shrub Broadaved Deciduous Seasonally Flooded Beaver 76.87
PEM1A | Palustrine Emergent Persistefiémporary Flooded 72.62
PEM1F | Palustrine Emergent Persistent Semipermanently Flooded 72.07

Playas are ephemeral, closeoiasin wetlands that are important zones of recharge to the High Plains
aquifer and critical habitat for birds and other wildlife ithe otherwise semiarid, shortgrass prairie
and agricultural landscapéGurdak, 2009) These apressional basinpunctuate the relatively flat
portions of theUpper Canadian Plateawcoregion and represent significant wetlartugbitat for
migratory waterfowl, shorebirds and other speciéslew Mexico Department of Game and Fish,
2006). Playas are the primary source of recharge for thearby Ogallala, contributing up to 95
percent of the overall retun of water to the aquifer(Playa Lakes Joint Venture, 201@laya vwetlands
are important to aquifer recharg€Gurdak, 2009)and help capture sediments and nutrieAaden
surface flows.
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Playas a@ not asabundant in the lower Mora Watershedsin other Great Plains areasut are
nonetheless key features in habitat diversity and local hydrologyeeMap 6.

The Playa Lakes Joint Venture (PLdYljv.org) mapped approximately43 playa wetlands totaling
approximately1,571 acres within theMora Watershed. Playa wetlands within the area occur in
native grasslands which is a condition necessary to maintain the hydrologic conditions critical for
long-term natural function (Johnson, 2011)Some playa wetlands in the area appear to have been
irrigated to grow crops, or excavated to make permanent or serpermanent impoundments to
provide water to livestockUS Fish and Wildlife Service, 2012)
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Plant Communities

The varied topgraphy and geologic features in this ecoregion allow for a wide range of fl@nadi
faunal communities from arid grassland plant communities to ponderosa pine woodlands.
Vegetationin the lower Mora Watershedis predominantly herbaceousnd is dominatedby the
PlainsMesa Grasslan@Dick-Peddie, 1993)vegetation typewith gramabuffalograss as the dominant
species Scatteredthroughout the area arguniper-scrub oakgrasssavanna and pifion-juniper
woodlands on hillsand escapment bluffs.

The development and maintenancef this system was dependent on several ecological processes,
most likely driven by climate. Bison grazing and fire wer@lsoimportant processes that maintained
the grasslands of thehortgrass prairi@nd suppressed encroachment of shrub and woody species
(The Nature Conservancy, 2004U.S. EPA, 2016) Beyond the dominantgramahbuffalograss plant
communities, other important plant species includevestern wheatgrasdottlebrush squirreltail,
threeawn, ring muhly, winterfat, fringed sage; mixed graniétle bluestem with sane western
wheatgrasand galleta(U.S. EPA, 2016) Other important plant communitiesin the New Mexico

part of the SouthernShortgrass Prairie Ecoregion include juniper andiph-juniper woodlands and
sand shrublands.Changes in natural processés.g. firesuppressiorand the loss ofbison herbivory)
have led to shrub invasion of the prairigrasslad systemgThe Nature Conservancy, 2004)

Based onWebSoilSurvey, thdypical vegetation for the area is predominantly grasseach as gramas
(blue, black, sideoats, hairy), little bluestem, western wheatgrassl squirreltdl. Other vegetation
includes scrub ( Gambel 0 s (pradordinantaoneg seesl puriperfNR€S an d
USDA, 2003)

Riparianareas in the lower Mora Watershedre typically dominated bywillow (Salix spp.) andRio
Grande cottonwood (Populusdeltoides var.wislizen); howevertamarisk (amarixspp.) and Russian
olive (Eleagnus angustifoyare nonnative invaders(The Nature Conservancy, 2004 some areas
A diversity of native riparia trees andshrubsoccur including: boxelder (Acer negund®, New
Mexican olive (Forestiera neomexicaniaNew Mexican locust Robinia neomexicang)ittle walnut
(Juglansnicrocarnpg, coyote willow (Salix irroraty, peachleafwillow (Salix amygdaloidgs Goodding
willow (Salix goodding)i sandbarwillow (Salix exiguy seepwillow (Baccharis glutinodaskunkbush
(Rhus trilobaty, rabbit brush(Chrysothamnuspp.)and westernsoapberry (Sapindus drummundy
(Dick-Peddie, 1993)

Vegetation commonly observed along the riparian corridor during the field season, in addition to the
above, included hydrophilichquatic plants (horsetail, reeetanary grass, sedges and rushes), Japanese
brome, downy brome, mullein, buffalo gourd, coyote Wow, black willow and cottonwood (Mahan,
2014). Black willow (Salix nigr&is not native to New Mexico but is prevalent in the aredue to
introduction by early settlers of near Watrous. As the largest North American willepecies, it has
become common in riparian and adjacent areas.
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Table4- Ecosystems in the Mora Watershed (froSGS National Gap Analysis Program, 2004)

Description % Cover
Western Great Plains 8hgrass Prairie 83.209%
Southern Rocky MountainfiRin-Juniper Woodland 5.497%
Rocky Mountain Ponderosa Pine Woodland 3.741%
Southern Rocky Mountain Juniper Woodland and Savanna 2.410%
Agriculture 2.144%
Open Water 0.607%
Western Great Plains Foothilnd Piedmont Grassland 0.506%
Rocky Mountain Gambel O&kixed Montane Shrubland 0.445%
Western Great Plains Cliff and Outcrop 0.294%
Western Great Plains Riparian Woodland and Shrubland 0.226%
Developed, Medium High Intensity 0.214%
Inter-Mountain Basins Serbesert Shrub Steppe 0.212%
Inter-Mountain Basins Mixed Salt Desert Scrub 0.158%
Southern Rocky Mountain Montargubalpine Grassland 0.081%
Colorado Plateau Mixed Low Sagebrush Shrubland 0.070%
Madrean Fion-Juniper Woodland 0.064%
Rocky Muntain Lower Montane Riparian Woodland and Shrubland 0.035%
Rocky Mountain Montane Mesic Mixed Conifer Forest and Woodland| 0.022%
Chihuahuan Gypsophilous Grassland and Steppe 0.018%
Madrean Juniper Savanna 0.015%
Rocky Mountain Montane Diylesic MixedConifer Forest and Woodlan( 0.008%
Rocky Mountain Lower Montaroothill Shrubland 0.007%
North American Warm Desert Active and Stabilized Dune 0.006%
Rocky Mountain Alpindontane Wet Meadow 0.004%
Western Great Plains Sandhill Shrubland 0.003%
Western Great Plains Saline Depression Wetland 0.002%
North American Warm Desert Bedrock Cliff and Outcrop 0.001%
Madrean PineDak Forest and Woodland 0.001%
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Map 7- Ecosystem§USGS National Gap Analysis Program, 2004)
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